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Katrina Miranda Honors

Associate Professor
NSF CAREER Award, 2007

Email: kmiranda@email.arizona.edu
Building: CSML 518
Phone: 520-626-3655

Education and Appointments

B.S. 1989, Northern Arizona University
Ph.D. 1996, University of California, Santa
Barbara

Postdoctoral Fellow 1996-1998, Department
of Cell Biology and Physiology, University of
New Mexico

Cancer Research Fellow 1998-2002, National
Cancer Institute, NIH (Dr. David A. Wink)

Research Summary

Presidential Early Career Award for Scientists
and Engineers (PECASE), 2008
Achievement Award for Outstanding Mentor
of Graduate/Professional Students (GPS),
GPS Council, 2010

Research Interests

Inorganic

Bioinorganic

Chemical Biology

Spectroscopy/molecular Structure
Synthesis/Synthetic Methods Development

Chemical Biology of Nitrogen Oxides; New Detection Techniques and Donors of Nitrogen Oxides;
Drug Development

Nitric oxide (NO), which is synthesized in the body via enzymatic oxidation of L-arginine, is critical
to numerous physiological functions but also can contribute to the severity of diseases such as
cancer or pathophysiological conditions such as stroke. This diversity in the responses to NO
biosynthesis is a reflection of the diverse chemistry of NO. For instance NO can alter the function
of enzymes by binding to metal centers. This type of interaction could result in outcomes as
disparate as control of blood pressure or death of an invading bacterium. NO can also be readily
converted to higher nitrogen oxides such as N203, NO2 or ONOOH, which have discrete chemical
and biological properties. The ultimate result will depend upon numerous factors, particularly the
location and concentration of NO produced. Therefore, site-specific modulation of NO
concentration offers intriguing therapeutic possibilities for an expanding list of diseases.

The overall goal of my research is to provide pharmacological therapies for diseases such as
cancer, heart failure and stroke. Accomplishing this goal requires both the development of
compounds to deliver NO and other nitrogen oxides and a full understanding of the biological
consequences of nitrogen oxide production by these compounds. To this end, we are currently
engaged in the investigation of the reactivity of nitrogen oxides at the molecular, biomolecular,



systemic and whole organism levels.

Our current projects are designed to answer questions of potential medical importance through a
multi-disciplinary approach, including analytical, synthetic, inorganic and biochemical techniques.
The project categories include:

1. development and utilization of analytical techniques for detection and measurement of NO and
other nitrogen oxides as well as the resultant chemistry of these species

2. synthesis of potential donors of NO and other nitrogen oxides

3. chemical characterization of these compounds (spectroscopic features, kinetics, mechanisms
and profiles of nitrogen oxide release, etc.)

4. biological characterization of these compounds (assay of effects on biological compounds,
mechanisms and pathways, in vitro determination of potential for therapeutic utility, etc.)

5. identification of potential targets, such as enzymes, for treatment of disease through
exposure to nitrogen oxide donors
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